Spinal seeding in cranial germinoma
Sir-Cranial germinomas present mostly in the pineal and, occasionally suprasellar region. Histologically they are indistinguishable from testicular seminoma, and as the systemic counterpart are highly radiosensitive and radiocurable. To achieve a high cure rate it is important to irradiate the primary site, as well as the sites of potential spread. The controversy in the treatment of these rare but curable tumours centres around the risk of dissemination and, consequently, the extent of irradiation.
Germinomas infiltrate adjacent tissues and through their proximity to the ventricular system may give rise to ventricular and craniospinal subarachnoid metastases. The reported risk of spinal seeding ranges from 0 to 40% but the true incidence of seeding of confirmed germinoma is not clear. The information is based on historical data where interpretation is difficult because of changing criteria of diagnosis and variable extent of irradiation.
Ideally the diagnosis is confirmed histologically either by stereotactic or open biopsy. In the absence of histology the diagnosis has to rely on the known radioresponsiveness of germinomas to small doses of radiation. Significant reduction in the size of an enhancing pineal tumour following a radiation dose of 20 Gy is considered compatible with the diagnosis of germinoma (Bloom, 1983 (Lindstadt et al., 1988; Leibel & Sheline, 1987) . Yet the increased risk may simply reflect the true incidence of spinal seeding in germinomas (Bloom, 1983 (Table I ). The 5% incidence of seeding following spinal irradiation probably reflects a group of patients who also recur at the primary site (Dearnaley et al., 1990) . The overall low rate of seeding in histologically unverified tumours is the result of the high proportion of other tumour types included in this category (Table II) . The diagnostic criteria of radiosensitivity are rarely quoted in the reported studies, and the number of patients analysed is small. The results indicate a similar trend with a higher risk of spinal seeding in patients treated with whole brain irradiation alone (Table III) . The overall risk of seeding of histologically unverified but radiosensitive tumours is similar to the histologically confirmed germinomas.
We conclude that true pineal and suprasellar germinomas have an increased tendency to seed throughout the CSF, (D Macmillan Press Ltd., 1990 which is independent of surgical intervention and can be controlled with low dose irradiation. The actual risk of relapse within the spinal subarachnoid space is not high and the decision on the extent of radiotherapy has to balance the toxicity of spinal irradiation against the benefits of improved tumour control in a small proportion of patients. Low dose radiotherapy to the spine is not associated with significant acute or late side effects. However, in children with incomplete spinal growth and in young women where ovarian irradiation would lead to sterility, spinal cord irradiation may not be acceptable.
Ideally the choice of treatment should be based on differences in survival but there are no published survival data comparing brain with craniospinal irradiation. Accurate information regarding the salvage rate of isolated spinal metastases is also not available although our impression is that it is rarely successful. With the recognition of excellent chemosensitivity of metastatic testicular seminoma (Horwich et al., 1989) and chemoresponsiveness of intracranial germinoma (Allen et al., 1987) , it may be possible to salvage patients with spinal metastases using combined modality approaches and a discussion regarding the extent of radiotherapy may in the future become redundant. 
